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Agenda
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 Experiment description

 Update for Vf

 Observations of RL plots

 Mosaic Heat Map

 Example pass fail comparison between ERL and RL mask failures

 Recommended ERL parameters for C2M host output

 Summary



Getting started to determine C2M ERL limits
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 Evaluate a the collection of 60 C2M channels
• With package 1 and package 2

• http://www.ieee802.org/3/ck/public/tools/index.html

 COM Evaluation Starting point
• Reference receiver combining Type B from sun_3ck_01_0319.pdf and 

ghiasi_3ck_01a_0319.pdf
• RxFFE4 and no DFE (see COM sheet)

• This work may be refined once a COM parameters are more stable

 Compare ‘Mosaic heat plots’ for VEO vs ERL limits 

 VEC and EW (eye widht) not included at this time

http://www.ieee802.org/3/ck/public/tools/index.html


Np = 200 for computation of Vf is an indication of 
host loss which is independent of equalizer choice.
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Better represents loss of the channel

Visit Np later 
once 
equalization 
choices are 
more stable



Some of the most open eyes have the worst RL 
plots

5IEEE 802.3 100 Gb/s, 200 Gb/s, and 400 Gb/s Electrical Interfaces Task Force

IL (dB) Min DER VEO (mV)

VEC_dbB

(est.) 40*log10(vf/vp)

ERL22 

(at TP1a)

ERL Proposed Limit

 40*log10(vf/vp)-11 dB names

RL Mask

limit margin

10.0 3.39E-05 17.89 10.11 12.38 10.6 1.4 '"R16 mellitz_3ck_01_0518_C2M--C2M__Z100_IL10_WC-BOR_H_L_H_THRU"' -3.21

12.2 2.80E-05 15.46 9.90 14.44 11.4 3.4 '"R18 mellitz_3ck_01_0518_C2M--C2M__Z100_IL12_WC-BOR_H_L_H_THRU"' -2.91

15.4 1.41E-06 14.98 7.83 17.71 11.0 6.7 '"R54 tracy_100GEL_02_0118--THRU_Host_Tx3_Mod_Tx3_OIF_Long_Barrel"' -3.10

16.1 8.51E-07 13.61 7.55 18.74 8.0 7.7 '"R30 bottom worst--DSFP_S_C_bottom_worst_THRU"' -2.41

13.9 2.54E-05 13.39 9.80 16.43 12.7 5.4 '"R20 mellitz_3ck_01_0518_C2M--C2M__Z100_IL14_WC-BOR_H_L_H_THRU"' -2.20

16.5 4.33E-06 12.06 8.43 18.75 7.7 7.7 '"R29 bottom normal--DSFP_S_C_bottom_normal_THRU"' -3.11

6.4 mV 27.4 mV



“Mosaic Heat plots” suggest an ERL spec based on 
10 mV VEO minimum at TP1a
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Data suggests that ERL at 
TP1a should be greater than
40*log10(Vf/Pmax)-11

Pass ERL and 10 mv VEO
Fail ERL and 
Pass 10 mv 
VEO

Pass ERL and Fail 
10 mv VEO

Fail ERL and
10 mv VEO



RL masks seem to reject more channels
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Pass ERL and 10 mv VEOFail ERL and 
Pass 10 mv 
VEO

Pass ERL and Fail 
10 mv VEO

Fail ERL and
10 mv VEO

Pass RL and 10 mv VEOFail RL and 
Pass 10 mv 
VEO

Pass RL and Fail 
10 mv VEO

Fail RL and
10 mv VEO



ERL Parameters for Host Output AUI
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 rx= 0.32

 Gx = 1

 bx = 0

 Tr = 10 ps

 N = 800

 Nbx = 4

 𝐸𝑅𝐿 𝑎𝑡 𝑇𝑃1𝑎 > 40 𝑙𝑜𝑔10
𝑉𝑓

𝑚𝑎𝑥
𝑘

𝑝 𝑘

• Np= 200 
• Reference original work in dudek_3cd_01a_0718.pdf
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Summary
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 Recommend extending Np to 200 for Vf measurement

 Recommend ERL gating function in  
mellitz_3ck_adhoc_01a_032719.pdf, slide 8
• I.e. Gx=1 

 Recommend for ERL limit C2M host 

• 𝐸𝑅𝐿 𝑎𝑡 𝑇𝑃1𝑎 > 40 𝑙𝑜𝑔10
𝑉𝑓

𝑚𝑎𝑥
𝑘

𝑝 𝑘
− 11 dB



Backup Data
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 COM configuration parameter spread sheet

 Channel file key 



COM Configuration Sheet (COM 2.66)
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I/O control Table 93A–3 parameters

Setting Units Information DIAGNOSTICS 1 logical Parameter Setting Units

53.125 GBd DISPLAY_WINDOW 1 logical package_tl_gamma0_a1_a2 [0 0.0009909 0.0002772]

0.05 GHz CSV_REPORT 1 logical package_tl_tau 6.1400E-03 ns/mm

0.01 GHz RESULT_DIR
.\results\100GEL_WG_{date}

\
package_Z_c [87.5 87.5  ; 92.5 92.5 ] Ohm

[1.1e-4 0] nF [TX RX] SAVE_FIGURES 0 logical

[ 1 2 ] [test cases to run] Port Order [  1 3 2 4] Table 92–12 parameters

[15 32 ;  1.8 1.8 ] mm [test cases] RUNTAG C2M_0419 Parameter Setting

[0 0 ; 0 0] mm [test cases] COM_CONTRIBUTION 0 logical board_tl_gamma0_a1_a2 [0 3.8206e-04  9.5909e-05]

[15 32 ;  1.8 1.8 ] mm [test cases] Operational board_tl_tau 5.790E-03 ns/mm

[0 0 ; 0 0] mm [test cases] COM Pass threshold 3.8 dB board_Z_c 90 Ohm

[0.87e-4 0] nF [TX RX] ERL Pass threshold 10.5 dB z_bp (TX) 119 mm

50 Ohm EH_min 10 mV z_bp (NEXT) 119 mm

[45 50] Ohm [TX RX] EH_max 1200 mV z_bp (FEXT) 119 mm

0.41 V DER_0 1.00E-05 z_bp (RX) 119 mm
0.41 V T_r 6.16E-03 ns
0.6 V FORCE_TR 1 logical

4 Include PCB 0 logical

32 TDR and ERL options

TDR 1 logical

0.75 *fb ERL 1 logical

0.6 min ERL_ONLY 0 logical

[-0.2:0.02:0] [min:step:max] TR_TDR 0.01 ns

[0:.02:0.1] [min:step:max] N 600

00:00.0 [min:step:max] TDR_Butterworth 1 logical

[-0.1:0.05:0] [min:step:max] beta_x 0.00E+00

0 UI rho_x 0.32

0.5 fixture delay time 0 s

0.2 TDR_W_TXPKG 1

[-14:0.5:-4] dB [min:step:max] N_bx 4 UI

18.5534 GHz Receiver testing

28.2 GHz RX_CALIBRATION 0 logical

53.125 GHz Sigma BBN step 5.00E-03 V

[-3.:0.5:0] [min:step:max] Noise, jitter

1.328125 GHz sigma_RJ 0.01 UI

0 UI A_DD 0.02 UI

4 UI eta_0 8.20E-09 V^2/GHz

0 SNR_TX 33 dB

0.7 R_LM 0.95

0.3

0.3

0.125



Channel Key
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channel # name channel # name

" 1 12dB--12dB_thru"' " 31 top normal--DSFP_S_C_top_normal_THRU"'

" 2 14dB--14dB_thru"' " 32 top worst--DSFP_S_C_top_worst_THRU"'

" 3 16dB--16dB_thru"' " 33 bottom normal--OSFP_S_C_bottom_normal_THRU"'

" 4 12dB--12dB_thru"' " 34 bottom worst--OSFP_S_C_bottom_worst_THRU"'

" 5 14dB--14dB_thru"' " 35 top normal--OSFP_S_C_top_normal_THRU"'

" 6 16dB--16dB_thru"' " 36 top worst--OSFP_S_C_top_worst_THRU"'

" 7 10dB--100GEL_C2M_10dB_Thru"' " 37 bottom normal--QSFP_S_C_bottom_normal_THRU"'

" 8 12dB--100GEL_C2M_12dB_Thru"' " 38 bottom worst--QSFP_S_C_bottom_worst_THRU"'

" 9 14dB--100GEL_C2M_14dB_Thru"' " 39 top normal--QSFP_S_C_top_normal_THRU"'

" 10 14dB--100GEL_C2M_14dB_Thru"' " 40 top worst--QSFP_S_C_top_worst_THRU"'

" 11 16dB--100GEL_C2M_16dB_Thru"' " 41 1_legacy top normal--QSFPDD_S_C_legacy_top_normal_THRU"'

" 12 10dB--100GEL_C2M_10dB_thru"' " 42 2_additional top normal--QSFPDD_S_C_additional_top_normal_THRU"'

" 13 12dB--100GEL_C2M_12dB_thru"' " 43 3_additional bottom normal--QSFPDD_S_C_additional_bottom_normal_THRU"'

" 14 14dB--100GEL_C2M_14dB_thru"' " 44 4_legacy bottom normal--QSFPDD_S_C_legacy_bottom_normal_THRU"'

" 15 mellitz_3ck_01_0518_C2M--C2M__Z100_IL9_BC-BOR_N_N_N_THRU"' " 45 5_legacy top worst--QSFPDD_S_C_legacy_top_worst_THRU"'

" 16 mellitz_3ck_01_0518_C2M--C2M__Z100_IL10_WC-BOR_H_L_H_THRU"' " 46 6_additional top worst--QSFPDD_S_C_additional_top_worst_THRU"'

" 17 mellitz_3ck_01_0518_C2M--C2M__Z100_IL11p2_BC-BOR_N_N_N_THRU"' " 47 7_additional bottom worst--QSFPDD_S_C_additional_bottom_worst_THRU"'

" 18 mellitz_3ck_01_0518_C2M--C2M__Z100_IL12_WC-BOR_H_L_H_THRU"' " 48 8_legacy bottom worst--QSFPDD_S_C_legacy_bottom_worst_THRU"'

" 19 mellitz_3ck_01_0518_C2M--C2M__Z100_IL13_BC-BOR_N_N_N_THRU"' " 49 tracy_100GEL_02_0118--THRU_Host_Tx4_Mod_Tx4_OIF_Long_Barrel"'

" 20 mellitz_3ck_01_0518_C2M--C2M__Z100_IL14_WC-BOR_H_L_H_THRU"' " 50 tracy_100GEL_02_0118--THRU_Host_Tx5_Mod_Tx5_OIF_Long_Barrel"'

" 21 bottom normal--CFP2_S_C_bottom_normal_THRU"' " 51 tracy_100GEL_02_0118--THRU_Host_Tx6_Mod_Tx6_OIF_Long_Barrel"'

" 22 bottom worst--CFP2_S_C_bottom_worst_THRU"' " 52 tracy_100GEL_02_0118--THRU_Host_Tx7_Mod_Tx7_OIF_Long_Barrel"'

" 23 top normal--CFP2_S_C_top_normal_THRU"' " 53 tracy_100GEL_02_0118--THRU_Host_Tx8_Mod_Tx8_OIF_Long_Barrel"'

" 24 top worst--CFP2_S_C_top_worst_THRU"' " 54 tracy_100GEL_02_0118--THRU_Host_Tx3_Mod_Tx3_OIF_Long_Barrel"'

" 25 bottom normal--CFP8_S_C_bottom_normal_THRU"' " 55 tracy_100GEL_06_0118--THRU_Host_Rx3_Mod_Rx3_OIF_microvia"'

" 26 bottom worst--CFP8_S_C_bottom_worst_THRU"' " 56 tracy_100GEL_06_0118--THRU_Host_Rx4_Mod_Rx4_OIF_microvia"'

" 27 top normal--CFP8_S_C_top_normal_THRU"' " 57 tracy_100GEL_06_0118--THRU_Host_Rx5_Mod_Rx5_OIF_microvia"'

" 28 top worst--CFP8_S_C_top_worst_THRU"' " 58 tracy_100GEL_06_0118--THRU_Host_Rx6_Mod_Rx6_OIF_microvia"'

" 29 bottom normal--DSFP_S_C_bottom_normal_THRU"' " 59 tracy_100GEL_06_0118--THRU_Host_Rx7_Mod_Rx7_OIF_microvia"'

" 30 bottom worst--DSFP_S_C_bottom_worst_THRU"' " 60 tracy_100GEL_06_0118--THRU_Host_Rx8_Mod_Rx8_OIF_microvia"'



data
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data
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